Bronchial dehiscence in lung transplantation is still a significant and threatening cause of morbidity, even if several progresses have been made in this field. In the present report we discuss a case of incomplete dehiscence of the right bronchial anastomosis in a patient who underwent sequential double lung transplantation for bronchiectasis. This complication has been successfully treated with endobronchial stent positioning, with the aim to allow the healing of the anastomosis around a rigid endobronchial support and to prevent the airway stenosis. The usefulness of 3D spiral CT reconstruction of bronchial tree is also underlined, for its capacity to detect the dehiscence and to monitor the healing of this complication.
INTRODUCTION
Although improvements in patient selection, lung preservation, surgical technique, and immunosuppression have led to a decrease in the incidence of airway-related complications, bronchial dehiscence still remains a significant and threatening cause of morbidity in lung transplant recipients. The lung is the only solid organ that does not receive a direct vascularization during transplantation, and it was established that it needs almost 4 weeks to discover arterial circulation to the bronchial anastomosis, depending on retrograde collateral flow from the pulmonary circulation of the donor lung. Therefore, it is possible that in some circumstances the bronchial anastomosis could not adequately heal, leading to different complications (stenosis, malacia, granulation tissue, dehiscence). Among them dehiscence is certainly the most difficult to treat, especially when it is wide and clinically significant.
We report a case of incomplete discontinuity of the right bronchial anastomosis in a patient who 184 G.M. FERRAROLI et al. underwent sequential double lung transplantation for bronchiectasis. The dehiscence, recognized by fiberoptic bronchoscopy, was successfully treated by stent positioning, with the aim to allow the healing of the anastomosis around a rigid endobronchial support and to prevent the airway stenosis.
In the present case we also underline the usefulness of 3D spiral CT in addition to fiberoptic bronchoscopy in the detection of bronchial dehiscence and in the monitoring of its healing.
CASE REPORT
The patient was a 36-year-old man who underwent sequential bilateral lung transplantation for bronchiectasis. The donor was a 48-year-old man who died of intracranial hemorrhage. Graft At present (1 year after transplantation) the patient is in good health and the anastomosis, which has healed perfectly, keeps an adequate diameter (Fig. 3 ). The patient did not develop complications related to the airway disease. Bronchoscopic surveillance during the following weeks allowed us to observe the progressive reduction of the dehiscence whilst airway patency was maintained by the stent. In September 1998, 90 days after the starting event, the patient underwent another CT scan, which confirmed the healing of the defect and the resolution of the air collection outside the bronchus.
DISCUSSION
A recent CT control in December 1998 showed no Despite the improving results in lung transplantation, the healing of bronchial anastomosis still remains a problem. In fact, the probability of mucosal necrosis and anastomosis dehiscence is increased by prolonged ischemic time and interruption of bronchial vascularization. The reported incidence of bronchial complications ranges from 12% to 17% [2] , in spite of the different solutions adopted to prevent them, such as direct revascularization of the bronchus [3] , telescoping anastomosis, shortening of the bronchial stump, anastomosis wrapping with omentum, intercostal muscle, pericardiac fat, peribronchial tissue, etc. [4] [5] [6] [7] .
When the dehiscence is wide and associated with a severe clinical status, surgical repair is mandatory [8] , whereas in cases of necrosis and partial dehiscence conservative treatment is generally preferred. In the latter case, apart from bronchoscopic monitoring, the laser and endobronchial stenting are frequently used [9] , especially for the treatment of stenosis and malacia, which are the most frequent sequelae of dehiscence healing.
In the reported case the anastomotic dehiscence appeared to be less than 50% of the circumference. In the absence of signs and symptoms and owing to the good cicatrization of the remaining portion of the anastomosis, we decided to adopt a conservative treatment. A silicon endobronchial stent was placed just across the bronchial anastomosis, with the inferior end at level of the origin of the right upper bronchus. This procedure was justified by the well-known tendency of the bronchial anastomosis to heal evolving in stenosis. The stent acted as an internal splint on which the cicatrization tissue models, favoring the dehiscence margins to join and keeping an adequate bronchial diameter. After 6 months the bronchoscopic follow-up showed the complete healing of the anastomosis without any evidence of malacia or stenosis; the stent was therefore removed. The last bronchoscopic examination (at year from transplantation) has confirmed a wide bronchial caliber.
The availability of the 3D spiral CT at our institution induced us to evaluate the usefulness of such a diagnostic tool in the study of the bronchial complication. In fact the 3D reconstructions and the possibility to obtain bronchogram-like images seem to apply very well in this field, in which very subtle defects in the anastomosis have a great impact in therapeutic decisions and the clinical outcome of the patient. 3D reconstructions "per se" do not obviously improve the diagnostic quality of the conventional axial images, but they can provide a better spatial visualization going beyond the limitations of the single transverse slices. The possibility of "cutting" the extraluminal tissue to firstly better understand the postoperative bronchial reorientation, secondly to evaluate bronchial wall alterations even after stent positioning, as well as recognition of mild changes in airway caliber, make this technique a complementary tool to both transaxial CT images and endoscopy [10, 11] At the beginning of our case the images showed an air-filled cavity outside the bronchial lumen, contained by the peribronchial tissue wrapping the anastomosis (Fig. 4) . After 6 months a new 3D spiral CT revealed the perfect healing of the dehiscence and the almost complete reabsorbtion of the extraluminal "cul de sac" (Fig. 5 ). 
CONCLUSION
Partial dehiscence of bronchial anastomosis, if less than 50% of the circumference and not associated with signs or symptoms, may be effectively treated by endobronchial stent positioning, favoring the formation of cicatricial tissue around the internal splint, and preventing the formation of stenosis. This is a different option in the treatment of this kind of complication that could be considered, in very selected cases, an alternative method to the others.
Moreover, in our experience the 3D spiral CT has proved to be extremely useful both in the morphologic study of the dehiscence and in the evaluation of its healing.
